Green skills for the construction industry by Hand, A. et al.
This is the author’s version of a work that was submitted/accepted for pub-
lication in the following source:
Hand, A., Zuo, Jian, Rameezdeen, R., & Xia, Bo (2013) Green skills for the
construction industry. In Gonzalez, Vicente & Yiu, Tak Wing (Eds.) 38th
Australasian Universities Buidling Education Association Conference, The
University of Auckland, Auckland, New Zealand, pp. 1-10.
This file was downloaded from: http://eprints.qut.edu.au/64758/
c© Copyright 2013 Please consult the authors
Notice: Changes introduced as a result of publishing processes such as
copy-editing and formatting may not be reflected in this document. For a
definitive version of this work, please refer to the published source:
GREEN SKILLS FOR THE CONSTRUCTION INDUSTRY 
A. Hand1, J. Zuo1, R. Rameezdeen1, B. Xia2 
1 School of Natural and Built Environments, University of South Australia  
2 School of Urban Development, Queensland University of Technology 
Corresponding author: Dr Jian Zuo (email: jian.zuo@unisa.edu.au) 
 
ABSTRACT 
The skill shortage issues have long existed in the construction industry in 
countries like Australia. Couple this with the lead and lag time between 
market demand and resultant supply has traditionally seen cyclical 
fluctuation of skills demand within the construction industry.  Skills 
demand and shortages are generally well documented and can even have 
a level of predictability in Australia given the tendency to have a delayed 
reaction to global economic downturns.   
Sustainability issues in the construction industry have attracted growing 
public awareness.  Traditionally driven by ever increasing, if only gradual, 
mandated minimum requirements, drive towards sustainable 
developments is now increasingly being created by the client.  As this 
demand increases, accordingly a demand for people with the skills to 
provide these services should be felt. 
This research examines the green skill shortage issues within the context 
of construction industry. Stakeholders from across relevant sectors of the 
built environment were engaged to ascertain the industry’s utilisation and 
demand for ‘green skilled’ personnel. These findings will assist 
stakeholders within the construction industry in negating the effects of a 
skills shortage in the event of accelerated demand for sustainable 
construction. 
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INTRODUCTION 
The construction industry has always seen the emergence of new 
technologies, materials and construction methodologies, bringing a 
requirement for new job creation or re-skilling to facilitate this need.  The 
construction industry is now seeing greater demand for green skilled 
personnel, not only in the area of design and material selection and the 
trades required to build the projects, but also for construction managers, 
projects managers, approvals officers, energy efficiency officers, 
sustainability consultants and building facilities managers.  Education and 
transfer of information across all contributors is now seen as the only way 
to ensure the construction of efficient and successful green building 
projects (Kibert 2008). 
While the concept of sustainable construction and the requirement of 
green skilled personnel to facilitate implementation is not new, the 
exponential uptake of green building in recent years is.  The Green 
Building Council of Australia (GBCA), launched in 2002, has certified 516 
projects in its ten years of operation, with 137 of those in the twelve 
months up to November 2012 (GBCA 2012).  With increases of this 
nature likely to continue for green building, the skills base required to 
satisfy the demand will be drawn on significantly.  It is the current and 
potential impact of green skills demand that will form the main focal point 
for this research. 
The importance of being able to predict and manage the bank of human 
resources required to facilitate the construction of green buildings is 
becoming ever more important.  The perceived need to aggressively push 
towards higher levels of sustainable construction grows ever stronger, 
couple this with real benefits beginning to be seen by clients and it is easy 
to see the potential for strong growth in the demand for appropriately 
skilled persons.  Although the world is currently still reeling from the 
Global Financial Crisis (GFC), the demands on human resources, 
particularly green skills, on the emergence from the global economic 
downturn deserves serious attention.   
The objective of this research is to examine the difficulties in level of skills 
shortage within the construction industry, with a particular focus on 
investigating the impact of the constantly emerging green building push.  
This was executed by examining the level of knowledge and utilisation of 
green skilled professionals within the construction industry. 
GREEN SKILLS 
Green skills are those skills necessary for industry practitioners to satisfy 
the growing demands of sustainable development. The design, 
engineering, construction, maintenance and day to day running of 
buildings designed to meet or exceed these green standards throughout 
their entire lifecycle relies upon a considerable bank of skilled human 
resources. As demand for more efficient solutions increase, vast 
knowledge developed through research and testing must be distributed 
and applied by professionals with the appropriate training and experience.  
With green skills being a relatively new field, the advancement of 
technology is very rapid, requiring skill sets to be continually evolving to 
remain abreast of new developments.  Beyond the commissioning stage, 
the buildings performance must then be periodically monitored and 
assessed by approved personnel to ensure that it continues to meet the 
required standards throughout its lifetime.  
The demands for the application of new technologies will likely create 
demand from the design stages increasing the workload in the 
professional services fields of architecture and mechanical services.  On 
the trades end of the spectrum, the majority of the green skilling will 
comprise of new skill sets in existing trades.  Since the 2008 GFC there 
has been a steady growth in the discussion of green jobs (Thomas et al. 
2010). 
In a time of continuing economic uncertainty, the continuing prospects for 
the growth of green industries are seen as one of the few positives at the 
moment (Australian Conservation Foundation 2011).  Seen as a potential 
growth area in times of economic downturn, the growth that may be 
experienced upon the markets return to prosperity may be an issue of 
great concern in being able to match the availability of suitable skills with 
the resultant demand.  Although the system for green education is 
already underway, it needs to be equipped to cope with the demand of a 
market that holds potential for aggressive growth.   
According to U.S. Department of Energy (2003), design professionals 
should demonstrate the green skills such as: 
 ability to respond to sustainability goals and targets set in the 
project brief; 
 familiar with sustainable development principles and green building 
rating tools such as Leadership in Energy and Environmental Design 
(LEED); 
 proficiency with utilizing energy modelling tools such as EnergyPlus, 
and applying the results in design;  
 understanding of code and technical standards on building 
performance such as HVAC and renewable energy integration with 
buildings; 
 familiar with cutting edge technologies for improving building 
performance; 
 knowledge on indoor environmental quality issues such as 
minimizing emissions of volatile organic compounds (VOCs); 
 procedures of building commissioning; and 
 cost and energy performance evaluation from life cycle perspective. 
EVIDENCE OF A GREEN SKILL SHORTAGE 
Stone (2010) recognised that considerable green skills will be required in 
the professional end of the market, not just the vocational trades.  
Annandale et al. (2004) also reports that the labour market for green 
skilled professionals and managers is growing at a considerably faster 
rate than that of other occupations. 
From a report into job skills and implications of energy efficiency in 
commercial and residential buildings by Skills Australia (2011), the 
following professional skills were identified as being in demand: 
• Building scientists; 
• Building assessors; 
• Energy auditor; 
• Building efficiency rating assessors; 
• Engineer – Mechanical/Electrical/Electronic; 
• Building control; 
• Cost analysis; 
• Energy surveys/rating; 
• Infrastructure procurement; 
• Renewable energy; 
• Sustainable communities; and 
• Education and Training. 
Regarding the creation of potential new ‘green skill’ jobs, the report 
identified the creation of the following jobs through the continuing push 
towards greener construction (Skills Australia 2011): 
• Energy monitoring;  
• Energy auditing; 
• Green building tuning; and 
• Energy Engineer. 
Reports predicting future demand and employment numbers are 
numerous, with ‘Green Gold Rush’ by the Australian Conservation 
Foundation estimating a possible additional 500,000 jobs by the year 
2030 (above a business-as-usual baseline) (Australian Conservation 
Foundation 2011). 
Skills Australia (2011) predicted that the shortage will be more significant 
in the short term rather than the long term once mitigation techniques 
have been employed. With the general employment market starting to 
improve, Australian Bureau of Statistics (2012) suggested the effect of 
the green skills shortage could very well be impacting the Australian 
building industry in the not too distant future in a considerable way, 
requiring mitigating action to be taken sooner rather than later, possibly 
in the form of vocational training. Research in South Australia for the first 
half of 2012 has shown a softening of the skills shortages in general, 
although there are still skills shortages in the building professionals and 
associates and the engineering and associates sections (DEEWR 2012). 
RESEARCH METHODOLOGY 
In order to gain a perspective of the green skills shortage being 
experienced in the Australian construction industry as whole, semi-
structured interviews were undertaken with industry professionals in 
South Australia. The interviewees were chosen from sectors across the 
industry.  Participants from inception/design right the way through to 
operation.  Owing to the utilisation of a small number of direct interviews, 
the participants were approached directly. One of key selection criteria is 
having the green skills expertise. A total of 14 interviews were conducted, 
as a result. Their positions ranged from senior manager, project manager 
to facility manager. Their roles covered various stages of a typical 
construction project life cycle. The interview responses to each of the ten 
questions are then deciphered and condensed, recognising points of 
similarity or opposing views where encountered. Content analysis was 
adopted in order to highlight the emerging themes. 
FINDINGS 
Green skill shortage issues in the construction industry 
Six interviewees confirmed that there are green skills shortages in the 
construction industry.  Virtually all of the interviewees did recognise that 
if there were a more aggressive move towards green building, in the 
advent of legislative change, that the skill supply situation would however 
become very prevalent.  The shortages however were currently not seen 
to be at a concerning level.  One interviewee commented that although 
there are sufficient numbers of personnel to fill the positions required 
within the construction industry, the people that are being put forward 
into these positions do not have sufficient skills base to adequately 
perform the tasks required.  Another interviewee was critical that green 
skills found within the field of design were not in shortage, but that there 
was a lack of innovation skills to ‘think outside the box’.  He also 
recognised that, at least in South Australia, lack of available green 
projects exist to enable exploration, development and utilisation of 
innovative techniques.  The other two interviewees, both from the 
residential sector had differing opinions on the subject.  They considered 
the demand for green skills to be low at the moment, with demand only 
present in the area of design.  They also believed that there were 
shortages, but were as he termed them ‘short comings’ in the skills 
possessed by trades that were deemed to be green skilled.  Some 
interviewees commented that the rate of change in innovation is not 
being matched by the upkeep of skills in the trades.  For instance, 
demand in the engineering section of the construction industry have been 
fulfilled by the uptake of green skills, however the trades are still lacking 
the required skill sets.  Four interviewees were of view that it would be 
difficult to identify shortages in a market that has been depressed for so 
long on the back of the continuing global slowdown.  Noted by several 
interviewees that the last time any real shortages, green or otherwise 
were felt was during the BER Stimulus scheme.  One interviewee revealed 
that during the government’s stimulus incentives for insulation and solar 
installation, it had become quite difficult to source installers for both of 
these products.  He was also critical of the fact that because green skills 
were an addition to existing skill sets, people would be lured away for 
their core skill set and the industry would resultantly lose their 
supplementary green skills with them. 
Recognition the value of green skills 
Vast majority of interviewees commented that green skills are valued 
within the construction industry. All but two interviewees considered 
green skills within the construction industry to be valued.  They 
considered green skills to be not currently valued they did see it as 
increasing in the near future.  Three interviewees put a large amount of 
the blame for undervaluing the green skills sector on the lack of projects 
available in which to utilise and showcase green skills.  One interviewee 
particularly suggested that green skills are not valued in the construction 
industry, commented that “we have the green skills but we lack the client 
attitude and project demand to force the market to properly value these 
skills”. A common theme amongst the interviewees was that the valued of 
green skills was to be found in the field of design, beyond this it was not 
considered to hold great value. 
Which stage of project life cycle? 
According to interviewees, the impact of green skills is most noticeably 
felt at the inception/design phase of a project.  The actual construction 
phase was only slightly represented, while green skills required for the 
satisfactory operation of a building was also a concern. 
Interviewees suggested that the skills are available to perform all 
required tasks at all stages of a construction project.  It is merely a case 
of the level of demand not existing.  If these green skills are required to 
meet green building needs that they can be found, albeit at a cost, which 
they conceded was still an accepted part of building green.  One 
interviewee revealed that shortages in green skills are creating issues 
with construction deviating from designs, in efforts of cost saving, which 
are having impacts later.  Another interviewee has also experienced 
construction related issues, finding that the supply market is often lacking 
in its ability to be able to readily supply.  He cited the supply of certified 
timbers as an example.  For buildings attempting to gain Five or Six Star 
Green Star rating many of the materials that are included into the build 
require certification by the manufacturer or supplier. He revealed that 
while these materials are available, there are considerable lead times and 
getting the certification paperwork is often a challenge.  Having sub-
contractors bringing non certified products on site is also a challenge to 
monitor, if sufficient certification documentation is not supplied or the 
quantity of non-certified materials brought into the build exceeds the 
stipulated maximum, as set out in the as-built design the building will not 
achieve it certification. 
Consequences of green skill shortage 
Effects from green skill shortages were felt in two different ways, from the 
construction side, effects were seen mainly in the form of delays in build 
time.  There have been slight delays in the installation process, but were 
usually nearing handover so the delays were not seen to impact any other 
trades.  These effects lessen in the continuing shadow of economic 
decline.  In the area of larger construction projects the delays were felt as 
a result of both supply of certified materials and the certification 
documentation. 
The second prominent effect was in regard to green certified buildings.  A 
lack of green skills in trades and supplier markets has provided difficulty 
when attempting to achieve Green Star rated buildings.  A lack of 
supervision of materials or processes utilised by sub-contractors can 
easily jeopardise a buildings potential to achieve its designed Green Star 
rating. One interviewee particularly reported difficulties relating to assets 
not performing as designed, when assessed to benchmarks such as 
NABERS. Largely apportioning this to insufficiently trained building 
management personnel. 
Employer’s criteria of required skill set 
While only two of the candidates felt that green skills were suitably 
ranked on an employer’s criteria of required skill sets, there was seen to 
be growing recognition of green skills amongst employers.  Almost all 
interviewees recognised that green skills were looked upon favourably by 
employers, but that unless the job was designated specifically green there 
were many other core skills that were rated with priority. 
One interviewee had noted that after an initial spate of Green Star 
interest, their organisation had up-skilled a large number of staff 
members in anticipation of greater demand which did not emerge as 
quickly as expected.  Being an innovation driven and constantly changing 
field of expertise required annual training in order to maintain Green Star 
certification, the cost of such training was seen to be excessive when 
compared to the utilisation levels being seen.  As a result the organisation 
this interviewee represented subsequently reduced the number of 
personnel to receive continually updated training to approximately a fifth 
of the original number. 
Another interviewee warned that there was always the possibility of 
government mandated requirements to engage green skilled personnel, 
which would instantly drive the ranking and demand higher.  The other 
interviewee did perceive that green skills were ranked reasonably high on 
some construction employers’ list of criteria.  However he did not see 
recognition growing fast enough organically, instead believing that official 
recognition through educational accreditation was probably the most 
effective way to promote the green skill set. 
Mitigation measures 
Two interviewees shared the view that there needed to be a considerably 
larger commitment by the Government.  Believing that grants to 
stimulate innovation amongst green buildings would be seen as an 
assertive step towards green building rather than a legislated one.  They 
suggested that the Governments lead by example by ensuring that their 
own assets are green. 
One interviewee saw the green building movement being driven by 
mandated requirements for some time yet, and as the benchmarks 
continue to be set higher, the resources required to facilitate this will also 
increase.  He suggested the mitigation of these demands in the form of 
continual training of existing green staff.  However he suggested that the 
benefits to the industry and the client need to be shown to make the 
ongoing expense of training a viable investment. 
Another interviewee revealed that mitigation of green skills within an 
organisation should be managed through the utilisation of external 
training at the executive and upper management level; training would 
then be conducted in house by the upper management level.  According 
to him, the obligation of management to train others should demonstrate 
the commitment to the principles of green building.   
Some interviewees were mindful of the increasing workload that is 
associated with green building and the certification process of building 
green.  They suggest that as the rest of the construction industry is 
embracing the use of Building Information Modelling (BIM), so should the 
green building process. He suggested that the incorporation of traceable 
green building components through the system from source to fixed-in-
place would greatly assist the certification process. 
CONCLUSION 
The purpose of this research was to gain a perspective of the current and 
predicted demand and utilisation of green skills within the Australian 
construction industry.  Green skills shortages, consequences and 
mitigation measures were identified.  
The key findings from this research are as follows: 
o Shortages are evident in the construction industry at present, 
however due to the continuing economic downturn they are having 
only a small impact. 
o Green skill shortages are most prevalent in the design stage of 
construction projects. 
o Green skills whilst valued by the construction industry are far from 
a desired primary skill in the eyes of most organisations in the 
industry. 
o A lack of Government funding and initiatives exist to encourage 
innovative green buildings is slowing development of green skills. 
o Mitigation techniques recommended for impending green skills 
shortages are to train in-house or only as required to negate 
expensive and underutilised training.  However there is an apparent 
lack of uniformity of knowledge base across the entirety of the 
construction industry that needs to be addressed. 
In summary, it appears that although green skills in the Australian 
construction industry are currently barely considered to be in shortage, 
there is a very real chance that a shortage will occur when we emerge 
from the current economic downturn. Skills shortfalls are purported to be 
found mainly in the inception/design stage of construction projects, 
however this is seen to be offset by an apparent lack of drive towards 
innovative projects at the moment. This study also revealed that while 
many of the larger businesses continue to forge ahead in green buildings 
and green skill development, the Government still has a very important 
role to play within the green movement. 
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